The clinical and laboratory findings of 21 children with amitraz poisoning were evaluated retrospectively. Poisoning route, signs and symptoms of poisoning, duration of hospitalization and outcome were recorded. The mean age was 3.5 ± 1.9 years and the ratio of males to females was 1.63. In all cases poisoning was via the oral route. The time from ingestion to onset of symptoms was 30 -180 min. Drowsiness (100%) and loss of consciousness (100%) were the most common clinical findings, followed by vomiting (61.9%). Hypotension was observed in 66.7% of cases, bradycardia in 61.9%, respiratory depression in 42.9%, hypothermia in 9.3%, and 14.3% had generalized seizures responsive to diazepam. Hyperglycaemia and glycosuria were detected in 47.6% and 38.1% of cases, respectively. Minimally elevated transaminases and alkaline phosphatase levels were detected in 23.8% of cases. All patients recovered completely and were discharged within 1.0 -5.2 days (mean, 2.1 ± 1.1).
Introduction
Amitraz, N′- (2,4-dimethylphenyl) -N-[[ (2, 4-dimethylphenyl) imino]methyl]-N-methylmethanimidamide, is an insecticide used in generalized canine demodicosis and for control of ticks and mites in cattle and sheep. 1 -3 Poisoning may occur by oral, dermal and inhalation routes. Despite serious effects, such as central nervous system (CNS) depression, hypothermia, bradycardia, hypotension and hyperglycaemia, full recovery is reported. 4 Little information about the human toxicology of the product is available in the literature. The largest series reported in the literature so far comprises 16 cases. 3 Here we present the clinical and laboratory features of 21 children with amitraz poisoning.
Patients and methods
Twenty-one cases of amitraz poisoning, admitted to Atatürk University Medical Faculty, Department of Paediatrics, between 1998 and 2000, were reviewed retrospectively. Age, gender, settlement area, poisoning route, onset and duration of effects, clinical and laboratory findings, recovery and prognosis were evaluated. The history of seizures was noted. The Glasgow Coma Scale 5 was used to evaluate the level of consciousness. Serum electrolytes, urea, creatinine, glucose, transaminases, alkaline phosphatase and urinalysis were performed.
Results
The mean age of the patients was 3.5 ± 1.9 years (5 months -9 years old). The ratio V Ertekin, H Alp, MA Selimoglu et al.
Amitraz poisoning in children of males to females was 1.63. All of the cases were from rural regions and poisoning was via the oral route. The youngest case of amitraz poisoning was given the agent by his siblings. The length of time between ingestion and onset of symptoms was between 30 min and 180 min. Drowsiness (100%) and loss of consciousness (100%) were the most common clinical findings, followed by vomiting (61.9%). One case (4.8%) was admitted in a coma. Hypotension was detected in 14 (66.7%), bradycardia in 13 (61.9%), respiratory depression in nine (42.9%), and hypothermia in two (9.3%) cases. A 5-monthold baby with serious respiratory depression required mechanical ventilation. Three cases (14.3%) had generalized seizures responsive to diazepam. Symptoms and signs of all cases are shown in Fig. 1 Hyperglycaemia was detected in 10 (47.6%) and glycosuria in eight (38.1%) cases. Blood urea nitrogen, creatinine, serum sodium and potassium levels and electrocardiography findings were normal in all cases. Minimally elevated alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) levels detected in five (23.8%) cases returned to normal within 48 h.
After gastric lavage, activated charcoal was administered in all cases. Patients were hydrated intravenously. Patients with bradycardia and seizures were given atropine and diazepam, respectively. Signs of CNS depression resolved within 6 -28 h. All cases recovered completely and were discharged within 1.0 to 5.2 days (mean, 2.1 ± 1.1).
Discussion
In children, poisoning with insecticides generally occurs after accidental ingestion of the agent. A previous study showed that pesticides and insecticides accounted for 11.6% of all childhood poisoning cases in the East Anatolian region, the same region in which this study took place. 6 Amitraz poisoning may occur by oral, dermal and inhalation routes. Although the ingested dose of amitraz cannot be determined because it is diluted at 1 part in 500 before usage, the lethal dose is known to be 200 mg/kg. 3, 4 Findings following amitraz Amitraz poisoning in children ingestion are similar to those of α-adrenergic blocking agents, such as clonidine. 1,3,7 -9 These findings include CNS depression, hypothermia, bradycardia, hypotension and hyperglycaemia. 7 -10 We found that all our cases had CNS depression, presenting with loss of consciousness or lethargy (100%) and miosis (81%). In experimental studies, it has been demonstrated that amitraz causes hypoinsulinism and hyperglycaemia. 11 Retrospective studies also revealed the presence of short-term self-limited hyperglycaemia. 3,7 -9 In our study, 47.6% of patients had hyperglycaemia which resolved without intervention. Animal studies also found bradypnoea and tachypnoea due to amitraz. 11 In our series, 42.9% of patients had shallow respiration, but only one needed mechanical ventilation because of severe respiratory depression. In other series, 12.5 -19% of cases had severe respiratory depression needing mechanical ventilation. 3, 8 Bradycardia and miosis present in nine cases (42.9%) resolved with one to eight doses of 0.02 mg/kg atropine. In another study from Turkey this ratio was reported to be 32%. 7 In patients presenting with both bradycardia and miosis, organic phosphate poisoning should also be suspected. Amitraz is hepatotoxic, acting by decreasing hepatic glutathione activity. 11 In this study, 23.8% of patients had minimal elevation in AST, ALT and ALP levels that returned to normal within 48 h. Similar data were reported in previous studies. 3,4,6 -8 In the series of Yaramış et al., 9 no abnormalities in transaminase or ALP levels were reported.
The children in this study were all discharged after making a full recovery.
Although the incidence of poisoning with amitraz is increasing due to its widespread use in veterinary medicine, limited human toxicology data are available in the literature. In this study, we documented data from the largest childhood series of amitraz poisoning to date, and emphasize that, despite serious clinical findings, all cases recovered with supportive treatment. 
